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[57] ABSTRACT 

Apparatus for receiving and driving magnetic disc car- 
tridges as peripheral computer memory units. Particu- 
lar mechanisms are included which render the appara- 
tus more effective and more compact than previously 
known corresponding devices of a comparable nature. 
These mechanisms cooperate to provide means for 
permitting the apparatus to be withdrawn partially 
from its mounting rack and for moving an interfering 
panel member out of the way to permit loading and 
unloading of the disc cartridge from the top of the ap- 
paratus. The mechanisms include releasable latching 
means and a solenoid controlled lock for preventing 
release of the latching means except under predeter- 
mined positions, plus means for pivoting a lid member 
to avoid interference with adjacent equipment. 

8 Claims, 5 Drawing Figures 
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able in order to permit clearance for loading and un- 
CABINET CONFIGURATION FOR LOADING DISC loading the disc cartridge, since the upper part of the 
DRIVE APPARATUS partial enclosure interferes with such loading and un- 

loading when the partial enclosure is in the closed posi- 
BACKGROUND OF THE INVENTION 5 ^j^^ ^^is upper part of the partial enclosure also pivots 

1 . Field of the Invention relative to the remainder of the enclosure as the latter 
This invention relates to apparatus for driving disc is opened so as to avoid interference with other equip- 

memory devices, and, more particularly, to apparatus ment in the next rack level. Opening of the partial 

for driving magnetic cartridges of a particular type for enclosure is combined with an arrangement for releas- 

use as peripheral computer data storage. '" ing a latch that normally serves to prevent the disc 

2. Description of the Prior Art drive apparatus from being slid outwardly on mounting 
The particular type of disc cartridge which apparatus tracks to provide access to the disc cartridge portion of 

embodying the present invention is designed to operate the apparatus. In this combination, a locking member is 

with is the IBM 5440 type. This cartridge is designed incorporated to prevent the opening of the forward 

for loading into the apparatus from the top. Various '5 enclosure so that the unit cannot be opened while the 

vendors other than IBM manufacture and sell disc drive disc is rotating or under certain other conditions. This 

apparatus for use with this type of cartridge. The car- lock is controlled by an associated solenoid to permit 

tridge is a standard size and shape, and certain of the release of the lock under allowable conditions, 

components within the disc drive apparatus are stan- ^^^^^ DESCRIPTION OF THE DRAWING 

dard or at least present certain mmimum dimensions ^*J 

insofar as their size and spatial relationship to the car- A better understanding of the present invention may 

tridge inserted in the disc drive apparatus are con- be had from a consideration of the following detailed 

cerned. Thus, there are certain minimum dimensions description, taken in conjunction with the accompany- 

for the disc drive apparatus which are more or less ing drawing, in which: 

standard throughout the industry. However, rack space 25 FIG. 1 is a front quarter isometric view of particular 

is at a premium in equipment mounting one or more disc drive apparatus in accordance with the present 

disc drive units and, where a particular design can be invention with portions broken away to show certain 

achieved which significantly reduces the rack space details; 

required for a disc drive apparatus, an important bene- FIG. 2 is an exploded isometric view, partially broken 

fit may be achieved. 30 away, of a particular portion of the apparatus of FIG. 1, 

The combination of equipment which is required to taken along the lines 2—2; 

be mounted in the disc drive apparatus in line with the FIG. 3 is a view of a portion of the apparatus of FIG. 

space reserved to receive the standard disc cartridge 1, taken along the lines 3—3 and looking in the direc- 

requires a front-to-back dimension of 24 inches. The tion of the arrows; 

maximum chassis dimension which can be accommo- 35 FIG. 4 is a side view showing the forward enclosed 

dated in a standard 24-inch rack is approximately 22 portion in the closed position; and 

inches. In those prior art disc drive apparatus of the top FIG. 5 is a fragmentary view showing the forward 

loading type which are known, this minimum chassis enclosed portion in the open position, 

dimension of 24 inches is accommodated by utilizing a DESCRIPTION OF THE PREFERRED 

mounting rack of the next larger standard size which is '^'J EMBODIMENT 
substantially in excess of the minimum front-to-back 

chassis dimension. This requires mounting racks which In the drawing there is shown a particular disc drive 

are both more expensive in initial cost and wasteful of apparatus 10 of the top loading type in accordance with 

space, since additional depth is required. This addi- the present invention. The apparatus 10 is shown com- 

tional' depth is needed for the disc drive apparatus, 45 prising a chassis 11 supporting a front panel member 12 

although there may be no other component in the rack having a handle 16 and a lid 18 extending between side 

that calls for the increased depth, and thus there is brackets 20. The front panel member 12 and brackets 

actual waste of some space throughout the rack in 20 are fastened together by screws (not shown) while 

those portions which mount equipment other than the the lid 18 is supported by a pivot and slide arrangement 

disc drive apparatus. ^^ to be described hereinbelow. End plates 14 are affixed 

by internal fasteners such as screws (not shown) to the 

SUMMARY OF THE INVENTION chassis 1 1 which also provides a pivotable mounting for 

In brief, the present invention provides a particular the front panel member 12 about a transverse axis 
construction for a disc drive apparatus of the top load- extending between pivot pins 22 of the respective side 
ing type which incorporates an enclosed extension at 55 brackets 20. The chassis 11 includes a housing IS and 
the front portion of the apparatus so that only a part of is also shown including a space 17 for a disc cartridge 
the apparatus is enclosed within the mounting rack, which may be loaded upon and driven by a drive spin- 
when the apparatus is mounted therein. Thus, the appa- die 19. It will be noted that the lid 18 overlaps a portion 
ratus embodying the present invention may be of the cartridge space 17 when the front panel member 
mounted in racks having smaller front-to-back dimen- 60 12 is closed. 

sions, thereby obviating the need for utilizing the As indicated in FIGS. 1 and 2, the side bracket 20 is 

deeper racks which are required by other known appa- provided with a rearwardly extending lower leg portion 

ratus of this type. 24 which is adjacent to and under an overlapping tab 

In accordance with an aspect of the invention, the 26 of an associated latch member 28. The latch mem- 
enclosed forward portion of equipment embodying the 65 ber 28 is part of a latching mechanism 30, one on each 
invention is pivotably mounted so that it may be par- side, which serves to retain the disc drive apparatus 10 
tially opened outwardly about a transverse pivot axis within the mounting rack until the latch member 28 is 
extending along its lower forward edge. This is desir- released. The apparatus 10 is supported on sliding 
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tracks 32, one set on each side, of conventional con- 
struction for drawer slide and support apparatus so that 
it may be withdrawn from the cabinet or rack in which 
it is mounted. Ready withdrawal along these sliding 
tracks 32 is necessary in order to permit loading and 5 
unloading of the disc cartridge within the unit. The 
forward end of the fixed track 32 includes a bracket 34 
having a locking pin 36 affixed thereto in a position to 
be engaged by the latch member 28. When the unit is 
pushed back into the cabinet or mounting rack and the '0 
front panel member 12 moves to the closed position a 
wire spring 38 (FIG. 3) extending between the latch 
member 28 and a portion of the front panel member 12 
biases the latch member 28 to its closed or pinretaining 
position. As the unit is moved into the cabinet, the '5 
forward, ramped end of the latch member 28 contacts 
and rides up over the latch pin 36 until the unit is in 
closed position, at which time the latch member 28 
extends down over and engages the latching pin 36. 

As particularly shown in FIG. 2, a locking bracket 40 20 
having screw holes 41 and a pin-receiving aperture 43 
is mounted interiorly on the underside of the bottom of 
the recessed handle 16 of the front panel member 12. 
Adjacent to the locking bracket 40 and in a position to 
establish locking engagement therewith is a solenoid 42 25 
which is mounted on a support bracket 45 attached to 
a frame cross member 44 on the front of the chassis 11. 
The solenoid 42 includes a retractable pin 46 and suit- 
able electrical wires (not shown). The pin 46 normally 
extends through the opening of the locking bracket 40 30 
when the front panel member 12 is closed and the 
apparatus is operating. Under these circumstances, the 
front panel member 12 cannot be pivoted forward 
about its pivot axis 22 and thus cannot release the 
latching mechanism 30. This is the condition of the 35 
locking mechanism when the apparatus 10 is operating 
to drive a contained disc and under certain other condi- 
tions. When none of these inhibiting conditions apply, 
the solenoid 42 may be energized to retract the pin 46 
from engagement with the locking bracket 40. When 40 
power is turned on and the mode select switch (not 
shown) is in the "load" position, the solenoid 42 is 
energized so as to release the front panel member 12. 
The front panel member 12 may then be pivoted for- 
wardly to the open position, which automatically raises '*5 
the latch member 28 to release the latching mechanism 
30 so that the disc drive apparatus 10 may be slid for- 
ward-out of its cabinet to a position at which the disc 
cartridge may be loaded or unloaded. Not only is the 
apparatus extended outwardly of the rack enclosure to 50 
a position where the disc cartridge portion is clear of 
the rack, but the front panel member 12 is pivoted 
forward to a position where the lid portion 18 thereof 
clears the disc cartridge section. After loading, the 
mode select switch is turned to the "drive" position, 55 
which de-energizes the solenoid 42 so that the pin 46 
extends into engagement with the locking bracket 40, 
thus preventing the front panel member 12 from being 
opened inadvertently. Energization cannot be restored 
to the solenoid 42 until a predetermined time (approxi- ^0 
mately 30 seconds) after the mode select switch is 
returned to the "load" position in order to give the 
driye mechanism time to stop the rotation of the disc. 

The lid 18 of the panel member 12 is pivotably at- 
tached to the side brackets 20 and arranged so that it 65 
maintains its normal horizontal attitude as the panel 
member 12 is pivoted open to its forward position. This 
is accomplished by means of a support bracket 47 fas- 



tened to the end of the lid 18, a fixed bracket 48 fas- 
tened to the chassis cover 15 of the apparatus 10, and 
a guide pin 49 mounted on the support bracket 47 and 
extending through a horizontally aligned guide slot 51 
in the fixed bracket 48. A pivot rod 53 is also provided 
for the lid 18 for engaging the upper portion of the side 
bracket 20 so as to permit the lid 18 to pivot about the 
rod 53. As the panel member 12 is pivoted forward 
(outwardly), the lid 18 travels forward with it but the 
pin 49 moving in the guide slot 51 of the fixed bracket 
48 serves to guide the inner or rearward edge of the lid 
18 as the forward edge rotates about the pivot rod 53, 
thus preventing the inner edge of the lid 18 from rising 
above its initial level. This is sometimes necessary in 
order to prevent the lid 18 from extending above the 
allotted mounting space of the cabinet or mounting 
rack assembly as the front panel enclosure is pivoted 
open. 

FIG. 4 illustrates the disc drive apparatus 10 in a 
position as though it were mounted in a cabinet or rack 
assembly with a disc cartridge 50 loaded thereon. The 
line 52 indicates the termination of the cabinet or rack 
assembly in which the apparatus 10 is mounted and it 
will be noted that the apparatus 10 extends forwardly 
of the line 52 by approximately 3% inches. It is this 
forward projection of the apparatus 10 enclosed by the 
end caps 14 and the front panel member 12 which 
permits the use of a shallower cabinet or rack assembly 
than is possible with other disc drive apparatus which 
are known. However, it may be seen in FIG. 4 that the 
lid 18 of the panel member 12 extends over the forward 
portion of the cartridge 50, thus preventing it when in 
that attitude from being loaded or unloaded in the 
apparatus 10. 

FIG. 5 shows the panel member 12 pivoted for- 
warded so that the lid 18 clears the cartridge 50. For 
clarity, the chassis is not shown, though it is to be un- 
derstood that the brackets 48 are affixed to the chassis, 
as mentioned earlier herein. 

Although there have been described above specific 
arrangements of a top loading disc apparatus in accor- 
dance with the invention for the purpose of illustrating 
the manner in which the invention may be used to 
advantage, it will be appreciated that the invention is 
not limited thereof. Accordingly, any and all modifica- 
tions, variations or equivalent arrangements which may 
occur to those skilled in the art should be considered to 
be within the scope of the invention as defined in the 
appended claims. 
What is claimed is: 

1. In disc drive apparatus adapted for receiving a 
standard disc cartridge of the top loading type, the 
combination comprising: 
a chassis portion of said apparatus having a disc car- 
tridge space partially extending forward beyond 
the limit of an associated enclosure; 
a front enclosure disposed to enclose said extended 
chassis portion, said front enclosure comprising a 
pivotable front panel member, a lid member cou- 
pled to the front panel member, the lid member 
extending in a horizontal plane over a portion of 
the space in which the disc cartridge may be 
mounted; 
means mounting the front panel member to said 
chassis for pivoting about an axis along its lower 
forward edge to permit the front panel and lid 
members to pivot forwardly about said axis so as to 
clear the disc cartridge space; and 
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means for substantially preventing said lid member 5. Apparatus in accordance with claim 4 further 

from moving above said horizontal plane as said including a wire lever spring mounted on the latch 

front panel is pivoted forwardly, "member and bearing against the front panel member 

means for releasably latching the front enclosure and ^ ^^^ urging the latch member to engage the latch pm 

...,-',, ^ .^. 5 when the front panel member is m the closed position. 

the chassis in the closed position. ^ Apparatus in accordance with claim 1 and includ- 

2. Apparatus m accordance with claim 1 wherein the -^^ locking means for preventing the front panel mem- 
chassis latching means includes means operably con- j^g^ f^.^^^ being pivoted forwardly. 

nected to said front panel member for releasing said 7. Apparatus in accordance with claim 6 wherein said 

chassis latching mechanism when said front panel 10 locking means comprises a locking bracket mounted on 

member is pivoted outwardly. said panel member, and a selectively energizable sole- 

3. Apparatus in accordance with claim 2 wherein the noid mounted on the chassis and having a retractable 
chassis latching means comprises a pin extending later- pin for engaging the locking bracket. 

ally from a fixed portion of the apparatus , and a spring- »• Apparatus in accordance with claim 1 wherein said 

biased, latch member having an inclined surface for 15 means for substantially preventing said hd member 

■ ,- »u 1 . u • J • 1 r tu „u „„;„ from moving above said horizontal plane includes 

riding over the latch pin during closure of the chassis ^^^^^ ^^^ f^ ^^ ^^^ ,.^ H ^^^^^ ^^ ^^^ 

and front enclosure and a retention portion for retain- ^^^^^ panel member, a fixed bracket mounted to the 

mg the latch pin when the latching means are engaged. ^^3^^;^ ^^^ ^^^j^g ^ horizontal guide slot therein, and 

4. Apparatus in accordance with claim 3 wherein the ^^ ^ g^i^Jg pj^ extending from a rearward portion of the lid 
latch member includes an extended tab for engaging a member to engage the guide slot to cause the lid mem- 
portion of the front panel member and releasing the ber to pivot relative to the front panel member during 
chassis latching means as said panel member is pivoted opening and closing of the front panel member. 
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